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(TERATOMA, case reports 
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AUTHOR: © 


TITLE: . 
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ABSTRACT: © 


Zielinski, Stefan, Master of Engineering Sciences and_ 
Wozniacki, Wladyslaw, Engineer . 


The Problem of Carbon Blocks for Lining Blast Furnaces 
Hutnik, 1959, Nr 5, pp 178-186 (Poland) 


The national economic plan provides for an increase 


..in the output of blast furnaces to 7,4 million tons 


yearly by 1965, giving an increase of 94% compared 

to 1958. It is essential, therefore, to exploit to 

a maximum all production resources. One of these im-—™ 
‘portant tasks is to lengthen the life-span of blast 
furnaces by providing high-quality heat-resistant : 
materials, by improving their preparation for lining °° 
the furnace itself and above all, by perfecting the 


| techniques of carbon-lining of the lower parts of 


- Card 1/4 


‘blast furnaces, The factors which make for rapid de- 
terioration of the carbon lining are as follows: too 
wide-ranging differences in the physical and chemical 
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properties of carbon products successively used; 
faulty transportation, loading, unloading and storage 
-of these products; the use in many cases od improper 
construction and block-laying methods; physical chan- - 
ges which take place in the blocks at high temperature, 
penetration of slag and pigiron into the lining; 
finally, inadequate cooling of the carbon lining. Of 
these factors, the most important is the influence of © 
drying procedures and the first stages of operation 
of the furnace. These cause the physical changes 
‘which take place in the carbon lining and make the 
- latter less resistant to the inroads of slag and pig- 
iron. It must be added here that the destructive ef- 
fects of some of these factors could be obviated by 
petter adapting some of our furnaces to construction. 
methods using heat-resistant linings. In order to 
Fi. oS prolong the life-span of all parts of the blast fur- 
nace, the following steps must be taken: carbon blocks 
Card 2/4 used for lining should show the least ay, 


a eee 
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variance in physical and chemical properties: blocks 
should be transported in closed trucks, handled care- 
-fully and stored in dry, sheltered spaces; The system 
‘of block-laying where 50 mm spaces are left between 
_ the blocks should be discontinued in favor of using 
specially shaped blocks or else laying them in contact 
_ with one another; undertake research to develop a new 
putty less porous than the one used hitherto yet with 
higher resistance and better binding properties: with 
such a putty in use, carbon blocks of smaller dimen- 
sions can be produced, thus making it easier to en- 
dow them with the required high qualities; introduce 
a series of shelves welded to the structure to act 
as protection against interior landslides; undertake 
research to determine how proper cooling methods can 
be achieved, based on the heat conductivity of the 
carbon materials used, thus counter-acting slag and 
gE ee - pig-iron inroads on the lining; consider possibilities 
Card 3/4 of water and air cooling of the hearth, thus improving 
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_ Card 4/4 


safety conditions; use gas-proof sheathing and intro- 
duce regular control of cooling facilities to pre- 
vent oxidation of the carbon materials by contact 
with air or steam. It is the author's opinion that 


-the implementation of these recommendations will] make 


it possible for the Polish industry to achieve a life- 
span for its blast furnaces similar to those achieved 
in the USA, the Soviet Union, Rritain and Germany. 
There are 8 microphotographs, 2 tables and 21 referen- 


ces, 15 of which are English, 2 Soviet, 2 German, 1 


Polish and 1. Czech 


Instytut metalurgii zelaza - Gliwice (Institute of 
Tron Metallurgy - Gliwice) 
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; : ~ AUTHOR :. 26 _ Wofniak, Czestaw (Gliwice). bs : e BB 
. TITLE: "On the solution of certain boundary value problems 


of torsion and the bending of straight bars. 


“PERIODICAL: ‘Archiwum: mechaniki stosowanej, Vv. 13, no. 1, 1961, 
ag sh ASB EBON AIS | 7 


. TEXT: “The paper presents a new solution method for the boundary - 
*- value problems for the Laplace or Poisson equation on a plane. It . 
. ds based on the reduction of the problems to equations for deter- 
- mining functions. of one variable, the functions being represented \ 
by trigonometric series for a certain class of regions. The general 
~ Gauchy problem in the form C, as quoted in M. Krzyzanski (Ref, 1: sa 
 Rewnania régniczkowe czastkowe rzedu drugiego, Vol. 1, PWN Warszawa 
1957), for the equation 
o?F(a,B) , 0° F(a, B) 
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ae: is solved. Bas iB is the plane on which lie the curves & and 
ms The solution given is . 


Re) G0 x0) — - St C2 ar= af “ 


(2.11) 
eX (open CoA V9) 
ee ee “OEE dat 
~. where : . 
2i—1 Aa : 
Ma =56 wor Sev Coe : ph dB, (2.12) 


{mut 


ae The £unctions 5% (a). and ¥ (a) are {determined Or the region D con- | 
- gatned between the curves 6 = By ¢ ~ (4) (“(@) > 0), and substitut-: 
46... @d-inte the solution to the Cauchy problem to yield a boundary value . 
- problem. It is proved that there are unique solutions to the boun- 
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“o: dary condition equations. eoncniniad xX (%) and P(A). For the case - 
= const., and & 9° ~ -X) « aes the functions % (x) and Y co are 


= sought for in. 
10 2 She td, cos Ky(t—09+ + B,sink, naa, i 2 gp ay 


ee ee Be 


- ean - Seow AIC cos K, (aa) +D, sink, 2 (2— a). 7 (4.2) 


“For the ‘general case Ww ze Bo tH (2), it is assumed that 


40) = =A, cosK,a, p(a)= Sc, cos Ka, (521) 


nd 


; ce. ‘ Ref. 2: Kantorovich, A. V., Krylov, V.Ya. Priblizhennyye metody 


“. wysshego analiza, Moskva-Leningrad 1952). Examples are taken in 
-. iproblems of .free.torsion of linearly elastic. prismatic, bars, of 
-: which the. edges. are. free. (St. eo problem). When, in a rectangu- 
; Lar. Cartesian frame, 4 = xX, Bm Pe = 0 is the axis of symmetry 
x 


a a of the cross section D, and. y Py Vi 


) the edge of D, then the 
stress function oor 
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FO, = 32 1! “1 - aykl a . Pe ee 
' ions Se Se ver 2G-a* pay (6.3) » 
Peg is. sobbed ned: The Solueeons ‘for elliptic cross sections (n s 2); 
' triangular sections (n 2 3), certain curvilinear quadrangles (u's 4) 
coe and aceon with notches instead of corners (u = 8) may be obtain- 
“ed. For a. rectangle with sides a and b the torsion function 


a 
F@ y= 
cm) ; xr (6.4) 


sot So (Ip - wy DAD en ED (n-+1)ax 
ere a ane 


ue ohesined. (ce. Ref. 6: J.S. Sokolnikof®, Mathematical Theory 

Le O£ Elasticity, New York 1956). The torsion functions for all re- 
-” gions that can be mapped conformally into a rectangle can likewise 
' be..obtained. An example is given for a cross section. bounded by 
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ares. o£ two intersecting circles and two other circles intersecting 

with the former at right angles. The Brandtt function is obtained 

- with the help of the results of the work by I.M. Rizhik and 1.58. 

- Gradshteyn (Ref. 10: Tablitsy integralov, Moskva, 1951) and hence 

the shear. stresses. The torque may. be. obtained in an approximate 
manner. For this determination for the case of a region bounded 

by circles, of which one lies within the other, the author refers 

-. the reader. to V.I. Blokh. (Re£. 9: Krucheniye uprugogo sterzhnya_ 

S poperechnym secheniyem imeyuschim formu krugovogo pryamougol'nika, 


AN SSSR, Inzhenernyy sbornik, £23, Moskva 1956, 140-146). The prob- 


ilar results. For an annulus (cut along. the axis/s= tx), the 


lem of the bending.of. prismatic linearly. elastic. bars leads to sim- 
- sought-for function,. expressed in polars r,/3,, takes the form x. 


5 3 : Ww RiR} . : 
WB = — ate {r+9[ e+ aor— AE] snp (7.12) 


1p te a sin sph 
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“ In’conelusion, it is noted that the problem of determining the 

function 5 “sw (z), mapping into a rectangle each particular region | 

“would require separate treatment. Also, obtaining approximate sol- 
-utions by approximating to X and Y by means of polygons has not been 
‘attempted. It is claimed that some of the results can be applied 


--4n-other domains of theoretical physics. The author intends to 
study the application of his. theory to the problem of stress and 


“displacement in plates, 


leading to boundary value problems for 
fourth order equations. There are 10 references: 7 Soviet-bloc and 

3 non-Soviet-bloc. The references .to the English-language publica- 
bions read as follows: M.G. Salvadori, Numerical Methods in Engineer- 


dng, New York 1952 and J.S. Sokolnikoff, Mathematical Theory of ELas- 
 theity, New York 1956. 


- ASSOCIATION: Technical University of Silesia, Gliwice 


SUBMITTED: March 29, 1960 


Card 6/6 


See oe : ae BUSe sons ee 
APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001961720015-9" 


Ribtosthe FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001961720015-9 


US Heat pieny Waser ee — Se eerie : 
SSSI ia erat Mr NES EBSA TSN MR eI Be DES LPT Re aR sc TY 
aS SEE Stet auee * 


we 


Set ag Foal uo ee enki Heat | »/033/61/013/001/009/009 
ee QUID 103,327, 1836, Are 2ko7 Seen / : / 


“AUTHOR: = Wofniak, Gzestaw 


cae TITLE: e Integral creatment of bar structures (non-linear 
Beige aes - theory of small deformation of rotation) 
- PERTODICAL: ' Archiwum mechaniki stosowane j, v. 13, no. 1, 1961, 
DT re A UBTRIAT ce a a. | 


TEXT: The paper constitutes a new approach to the problem of _ 
structures consisting of slender bars with connected cross sections. 
Use is made of integral equations and the tensor notation. It is. 

“assumed that the principle of superposition applies with Linearity 

- o£ stress and strain. The tensor notation is that of S. Gorab (Ref. 
62 Rachunek tensorowy, PUN Warszawa 1956) where i - 1,2,3 andi « 
i. ae 34 also. Consideration of the strain conditions gives 

eo : n =e On+1 Ta . nti ay: : 
w=») {di f eqdrteten [dere + i (to —Hartte | (1.6) 
hare ‘ on ; 


n=O Cy 
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idee yak Be ae Ont ; 
| BO) = > (d+ f reed), | Oey Oe (1.7) 


nwQ 


where U(¢e) is the dispLacement of the vector field of the points of 
the axis of. the system (see Fig. 1). Applying the Stieltjes inte- 


gral and taking: the absolute derivative of the vector ut++ equation 
. ary . 2 aA : : 7 vo 
Du* at + ij’ ut GOK ae 
De - 2 & g e; k’l aa e (1.9) 


is obtained. On writing out the left hand member and expressing 
- the Christoffel symbols in terms of curvature radii of the axis of 
the system by means of the Serret-Frenet equations the author: obt-~ 
-ains the Clebsch (Ref. 2: Teorie der Elasticitut fester Ko8rper, 
-1862, 57) equations describing: small curvatures of curved: slender 
- bars. In the system shown in Fig. 2 equilibrium conditions are 
taken for the part contained between cros& sections normal to the 
axis at the points & (@) and & (g). In the consideration, the 
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‘inertia forces of rotation have been taken as negligible. The 
Stjeltjes integral is used to transform the equilibrium for Mtoe) 

which then contains a term in pt which has been determined in the 

- other equilibrium equation. The constants which appear in these. 
integral equations of dynamic equilibrium are called the static 
parameters of the system. (If the system is in motion the static 

. parameters are functions of time.) The parameters are expressed 
in terms of definite integrals, by using the boundary conditions 

‘for the functions P+ (o) and Mi(o), whence the system is statically 
determinate. On taking absolute derivatives of the vectors Mt 


> and pi’ , after transformation, the equations of dynamic equilibrium 
are obtained 


Me = , dé , 
_ = mY +f! Cyne PE | (2.5) 
pe’. oie : (2.6) 
=p,—qus,.. . 
do ‘ 


ad 5el/do are the components of the contravasient vector tangent 
_ to Vy. These equations, after writing out the left hand side and 
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expressing Christoffel’s symbols. in terms of the curvature radii 
of V, axis, lead to the Kirchhoff equations of equilibrium of an 


infinitely slender bar (Ref. 1: G. Kirchhoff, Uber das Gleichgewicht 


und die Bewegung eines unendlich dtinnen elastiscnen Stabes, Jour. 
_ flr Math., 1859). The analogy of the structure of the two groups, 


of equations enables simultaneoys replacing of the quantities, 1, 
yit ual) ei’ with Pl,-pl - qiit, Mt, m+ and vice versa. A partic- 
ular example of this is used in determining deflections and rotation 
in straight beams (Mohr's equations). Physical considerations, 
assuming that unit rotations Y are independent of the section forces 
P, and that the strains € are, independent of the moments M,,give 
‘the conditions P+ 2 ‘yi(é2) Mt = ~i(yl), The functions Y* andxX+ 


"are represented in the form of Maclaurin series, and introducing 


veversible affinors which_allow_ the functions pl and M1 to be re- 

. versed, the equations yt = BML, ei ..cpt (3.3) 

-. are obtained. B+ and C? are eigenvalues, which are the inverse 
“values of the principal rigidities for torsion, bending, compression 

and shear. ‘The influence of shear and compression on the state of 
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